The quantum efficiency and molar absorption coefficients of dyes are the responsible for holographic efficiency and sensitivity in a photopolymeric holographic recording material. These parameters have been obtained by fitting the experimental transmittance curves as function of time. For this using the mechanism of photoinitiation an analytical expression for the transmitted intensity in a photopolymerizable holographic material has been proposed, obtaining good agreement between theory and experience.
INTRODUCTION
In last years a great deal have been done on photopolymers as holographic recording materials,' caused by the stability if the generated holograms and the high diffraction efficiency reached. The dye's quantum yield, and the molar absorption coefficient are basic parameters that determine the photochemical behaviour of the holographic material. At the moment different studies of photoprocesses of photoinitiators trapped in transparent solid matrices have been carried out.25 SPIE Vol. 3294 • 0277-786X/98/$1O.OO A typical photopolymeric system consists in a polymeric matrix that supports monomers and photoinitiator system. Our material is composed by polyvinylalcohol as binder, acrylamide as monomer, an electron-donor (triethanolamine ) and phenothiazine dyes like Methylene Blue, Azure-C, and Thionine. We propose a radical photopolymerization model which give us the possibility to obtain the constant of molar absorption for the different dyes studied and the quantum yield of radical generation, which it initiates polymerization reactions, using for this purpose the non-linear fit of the experimental transmittance curves as a function of time.
EXPERIMENTAL
The material used in these experiments is composed by acrylamide and triethanolamine as the coinitiator, provided both of them by SIGMA, photoinitiated with three different phenothiazine dyes (methylene blue, azure-C and thionine). 
THEORETICAL MODEL
When a photopolymerizable material is irradiated at the wavelength of sensitization of the dye, a polymerization reaction is produced, whose proposed mechanism is showed in figure 2 . Phenothiazine dyes when absorb light they produce excited forms that can be converted into radical molecules or return to the singlet state (non-excited). Through redox processes between excited dye molecules and amine produce a leuco form of the dye, in this case reduced-form, and the oxidized-form of the generated a-amino radicals that are capable to initiate the polymerization reaction. In this case the most possible termination process in the polymerization reaction is an unimolecular termination. Because we are working in a dry film which it has a high viscosity and the bimolecular termination is more difficult due to dependence of this constant Assuming the steady-state hipothesis for the high reactive components (excited states, semireduced and semioxidized species), the differential equation 1 is obtained where Ia is the absorbed intensity, d is the thickness and 4 is the quantum yield.
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The absorbed intensity is given by the Lambert-Beer's equation7 by expression (2), where is molar absortivity and L the initial intensity.
Introducing equation 2 into 1 and solving the resulting differential equation the absorbed intensity can be expressed as:
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RESULTS AND DISCUSSION
Applying a non-linear fit procedure based on Levenberg-Marquardt' s8 algorithms, values of the quantum yield and the molar absorption were obtained. In order to study the photochemical processes some parameters like concentration of the dye, intensity and the photoinitiator has been varied.
Concentration of dye.
The measurements obtained in materials with different concentration of methylene blue are shown in figure 3 . As can been seen good agreement between experience and theory is observed. 
Intensity.
The effect of intensity in the obtained parameters is shown in figure 5 .At low intensities the time required to bleach is higher, but the efficiency is practically constant. However the coefficient of molar absorption increases linearly with the incident intensity. Three different dyes have been compared thionine (Th), Azure-C (Ac) and methylene blue (MB). Table 1 shows that quantum yield of azure-c is bigger than the obtained with methylene blue and thionine. These results agree with the fact that the maximum absorption of azure-C is closer to 633 nrn than the others as can be seen in figure 6 , where the absorption curves for different wavelengths obtained with a specirophotometer has been represented. In this table the parameter Tsf is represented. It takes into account the light no transmitted due to scattering and reflections. This factor is similar for three dyes. 
